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(54) PROTEIN IMMOBILIZATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an immobilization method, which can 
immobilize a protein in a sample to a solid phase, and which can quantitatively 
measure/detect the protein by reducing the effect of an inhibitor coexisting in the 
sample, in which the protein cannot be easily immobilized by a conventional 
immobilization method, and to provide a protein quantitative determination 
method, an immuno-blotting method, and a protein immobilization test liquid, 
using the same. 

SOLUTION: The method for immobilizing the protein to the solid phase and the 
immobilization test liquid for use in the same are characterized in that the protein 
is brought into contact with the solid phase having a hydrophobic surface, under the 
coexistence of a lower alcohol, a halogenocarboxylic acid, and/or a long-chain alkyl 
sulfate. The protein quantitative determination method is characterized in that a 
protein staining liquid is brought into contact with the solid phase in which the 
protein is immobilized by the immobilization method, and it is performed on the 
basis of the color development degree generated by it. The immuno-blotting method 
is characterized in that the solid phase in which the protein is immobilized by the 
immobilization method is used. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A fixing method to the solid phase concerned of the protein concerned making solid 
phase characterized by comprising the following contact. 
Lower alcohol. 

Under coexistence of halogeno carboxylic acid and/or long chain alkyl sulfate, it is a 
hydrophobic surface about protein. 
[Claim 2] 

The fixing method according to claim 1 contacting protein to solid phase which has a 
hydrophobic surface under coexistence of lower alcohol, halogeno carboxylic acid, 
and long chain alkyl sulfate. 
[Claim 3] 

The fixing method according to claim 1 or 2 whose lower alcohol is ethanol or 

methanol. 

[Claim 4] 

The fixing method according to any one of claims 1 to 3 whose halogeno carboxylic 
acid is trichloroacetic acid (it is hereafter written as TCA.), or trifluoroacetic acid (it 
is hereafter written as TEA.). 
[Claim 5] 

The fixing method according to any one of claims 1 to 4 whose long chain alkyl 
sulfate is sodium dodecyl sulfate (it is hereafter written as SDS.). 
[Claim 6] 

The fixing method according to any one of claims 1 to 5 whose lower alcohol 
concentration at the time of contacting protein and solid phase which has a 
hydrophobic surface is 30-50v/V%. 
[Claim 7] 

The fixing method according to any one of claims 1 to 6 whose halogeno carboxylic 
acid concentration at the time of contacting protein and solid phase which has a 
hydrophobic surface is 0.08 - 10 W/V%. 
[Claim 8] 
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The fixing method according to any one of claims 1 to 7 whose long chain alkyl 
sulfate concentration at the time of contacting protein and solid phase which has a 
hydrophobic surface is 0.1 ■ 1 W/V%. 
[Claim 9] 

The fixing method according to any one of claims 1 to 8 whose solid phase is a 
hydrophobic film. 
[Claim 10] 

A proteinic determination method which contacts a protein stain solution to solid 
phase by which protein was fixed by which method of claims 1-9, and is 
characterized by carrying out based on a grade of coloring which this produced. 
[Claim 11] 

An immunoblotting method using solid phase by which protein was fixed by which 
method of claims 1-9, 
[Claim 12] 

A test solution for protein immobilization containing lower alcohol, and halogeno 
carboxylic acid and/or long chain alkyl sulfate. 
[Claim 13] 

The test solution containing lower alcohol, halogeno carboxylic acid, and long chain 
alkyl sulfate according to claim 12. 
[Claim 14] 

The test solution according to claim 12 or 13 whose lower alcohol is ethanol or 

methanol. 

[Claim 15] 

The test solution according to any one of claims 11 to 14 whose halogeno carboxylic 
acid is TCA or TEA. 
[Claim 16] 

The test solution according to any one of claims 11 to 15 whose long chain alkyl 
sulfate is SDS. 
[Claim 17] 

The test solution according to any one of claims 11 to 16 whose lower alcohol 
concentration is 30 - 50 V/V%. 
[Claim 18] 

The test solution according to any one of claims 11 to 17 whose halogeno carboxylic 
acid concentration is 0.1 - 10 W/V%. 
[Claim 19] 

The test solution according to any one of claims 11 to 18 whose long chain alkyl 
sulfate concentration is 0.1 - 1 W/V%. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the new fixing method of the protein to solid phase, the 
determination method of the protein using it, the immunoblotting method, and the 
test solution for protein immobilization. 
[0002] 

[Description of the Prior Art] 

The proteinic high portion and protein reaction test solution of chemical reactivity 
are made to react within a solution conventionally, or proteinic fixed quantity is 
[Lowry, O.H.et al, J.Biol. Chem., and 193. : [ 265-275 (1951), ] Smith, P.K. et al„ 
Anal.Biochem., 150:76-85(1985)], It is [Bradford, M., Anal.Biochem., and 72 by 
making it react to protein and the coloring matter test solution to which it sticks 
specifically. : [ 248-254 (1976), ] The method of changing the absorbance of 
Watanabe, N. et al., Clin.Chem., 32:1551-1554(1986)], and a solution, and 
measuring based on the absorbance variation and what is called a liquid phase 
process were in use. However, to the biochemical sample, many substances, such as 
a buffer, salts, a non-protein nature biogenic substance, an antioxidant besides 
protein, a chelating agent, sugars, an organic solvent, artificial polymer, and a 
surface-active agent, usually live together. 

In many samples, there is a case where these coexistent substances become a cause, 
the interaction (a reaction and combination) of protein and a protein measurement 
test solution is checked, and measurement of exact protein cannot be performed, 
plentifully. 

Then, make protein stick to solidus surfaces, such as a film, and the inhibitor to 
protein measurement like the above-mentioned coexistent substance is flushed, 
How to make the protein which stagnated in the solidus surface react with a protein 
measurement test solution, and quantify it, [Kuno by which what is called a solid 
phase-ized method was developed, H. et al., Nature, and 215:974-975 (1967), Gates, 
R., Anal.Biochem., and 196:290-295 (1991), Said-Fernandez, S.et al., and 
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Anal.Biochem. 191:119-126 (1990), Ghosh, S. et al., and Anal.Biochem. 169:227-233 

(1988) Lim, M.K. et al., BioTechniques 21:888-895(1996)]. 

[0003] 

However, although the film fixing method of such protein can remove inhibitor, 
since it cannot fix protein on a film at a fixed rate and cannot perform a fixed 
quantity of too exact protein, it has not resulted in problem solving. 
[0004] 

On the other hand, the method of using the trichloroacetic acid which has protein 
denaturation and charge counteraction as a method of fixing proteinic, an acetic 
acid solution, and acetic acid/methanol solution as a fixed solution, respectively is 
performed for many years. However, since sufficient immobilization may not be able 
to be performed depending on protein, protein cannot be measured quantitatively. 
Therefore, the actual condition that development of immobilization/determination 
method of new protein was desired was suited. 
[0005] 

[Nonpatent literature 1] 

Lowry, O.H. et al., J.Biol. Chem., and 193,265-275 (1951), The 266th page - the 
270th page 

[Nonpatent literature 1] 

Smith, P.K. et al„ Anal.Biochem., 150, and 76-85 (1985) (the 77th page - the 80th 
page), 

[Nonpatent literature 1] 

Bradford, M., Anal.Biochem., 72, and 248-254 (1976) (the 249th page - the 251st 
page), 

[Nonpatent literature 1] 

Watanabe, N.et al., Clin.Chem., 32, and 1551-1554 (1986) (the 1551st page - the 
1552nd page), 
[Nonpatent literature 1] 

Kuno, H.et al., Nature, and 215,974-975 (1967) (the 975th page), 
[Nonpatent literature 1] 

Gates, R., Anal.Biochem., 196,290-295 (1991) (the 291st page - the 294th page), 
[Nonpatent literature l] 

Said-Fernandez, S.et al., Anal.Biochem., and 191,119-126 (1990) (the 120th page - 
the 122nd page, and the 125th page), 
[Nonpatent literature 1] 

Ghosh, S.et al. Anal.Biochem., and 169,227-233 (1988) (the 229th page and the 
232nd page), 
[Nonpatent literature 1] 

Lim, M.Ket al., BioTechniques, and 21,888-895 (1996) (the 889th page - the 890th 

page), 

[0006] 

[Problem(s) to be Solved by the Invention] 

This invention was made in view of the above-mentioned **** situation, and can fix 
the protein in the sample which was not able to be easily fixed by the conventional 
solid phase-ized method in solid phase, And it aims at providing the fixing method 
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which can reduce the influence of the inhibitor which lives together in a sample, and 
can perform proteinic quantitive measurement / detection, the determination 
method of the protein using it, the immunoblotting method, and the test solution for 
protein immobilization. 
[0007] 

[Means for Solving the Problem] 

This invention is made in order to solve an aforementioned problem, and it consists 
of the following composition. 

(1) A fixing method to the solid phase concerned of the protein concerned contacting 
protein to solid phase which has a hydrophobic surface under coexistence of lower 
alcohol, and halogeno carboxylic acid and/or long chain alkyl sulfate. 

(2) A proteinic determination method which contacts a protein stain solution to solid 
phase by which protein was fixed by a method of the above (l), and is characterized 
by carrying out based on a grade of coloring which this produced. 

(3) An immunoblotting method using solid phase by which protein was fixed by a 
method of the above (l). 

(4) A test solution for protein immobilization containing lower alcohol, and halogeno 
carboxylic acid and/or long chain alkyl sulfate. 

[0008] 

Namely, when proteinic immobilization examines a factor which does not go well by 
the conventional solid phase -ized method, this invention persons the greatest factor, 
In a stage which fixes protein in solid phase, since the target protein was not fully 
able to be fixed in solid phase (at fixed rate), it found out that proteinic quantitive 
measurement cannot be performed. 
[0009] 

Then, as a result of examining further a method fixed efficiently, when protein was 
fixed under coexistence of lower alcohol, such as ethanol, and halogeno carboxylic 
acid, such as trichloroacetic acid, it found out that protein was fully fixable in solid 
phase. 
[0010] 

It found out that long chain alkyl sulfate had the unique characteristic in proteinic 
immobilization among surface-active agents. In namely, a process in which proteinic 
suction and filtration will be performed if protein is fixed for long chain alkyl sulfate 
under lower alcohol or conditions in which halogeno carboxylic acid exists further. It 
had a certain influence on protein, as a result while promoting and stabilizing film 
adsorption of protein, what is committed so that coexistent substances, such as 
inhibitor, may be eliminated from a film solidus surface (film stagnation of inhibitor 
is suppressed) became clear, such work of long chain alkyl sulfate - the sample 
solution for protein content immobilization - a microplate - even when it settles on 
solidus surfaces, such as a well, it may happen. 
[0011] 

Generally surface-active agents, such as a nonionic surfactant, have the character 
which checks adsorption of a hydrophobic substance, and, on the other hand, it is 
thought that combination of protein and a film is based on a hydrophobic bond. 
Therefore, a surface -active agent can be fond at the time of proteinic immobilization, 
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and cannot be used until now, and most reports which discussed in detail an 
operation on protein which a surface -active agent so has, and an interaction to a 
solidus surface of protein which received an operation cannot be found. Therefore, it 
was not known until now that long chain alkyl sulfate which is a surface -active 
agent is effective in proteinic immobilization. 
[0012] 

Therefore, protein's being fully fixable in solid phase by making long chain alkyl 
sulfate coexisting with the lower alcohol used for protein immobilization from the 
former and halogeno carboxylic acid is that this invention persons found out for the 
first time. In the conventional solid phase technique, since protein in a sample with 
which a surface -active agent coexists was not able to be fixed efficiently, were not 
able to perform a proteinic fixed quantity, either, but. According to the method of 
fixing this invention, protein in such a sample could also be fixed efficiently and a 
high protein fixing method of very effective utility value was completed. 
[0013] 

In this invention, when saying a method of fixing protein in solid phase when 
calling it a method of fixing proteinic and calling it proteinic measurement or a fixed 
quantity by a solid phase technique, after fixing protein in solid phase with a fixing 
method concerning this invention, it means performing proteinic measurement or a 
fixed quantity. 
[0014] 

As lower alcohol concerning this invention, methanol, ethanol, propanol, etc. are 

mentioned and ethanol or methanol is especially preferred. 

[0015] 

As a halogen atom of halogeno carboxylic acid concerning this invention, bromine, 
fluoride, chlorine, etc. are mentioned and chlorine is especially preferred. As 
carboxylic acid, acetic acid, propionic acid, etc. are mentioned and acetic acid is 
especially preferred. As such halogeno carboxylic acid, trichloroacetic acid (TCA), 
triphloroacetic acid (TFA), etc. are mentioned, for example. 
[0016] 

As a long chain alkyl group of long chain alkyl sulfate concerning this invention, a 
thing of the carbon numbers 7"25 is preferred, and 8-15 are especially preferred. It 
is the dodecyl more preferably. As sulfate, sodium salt, potassium salt, etc. are 
preferred and sodium salt is especially preferred. As an example of such long chain 
alkyl sulfate, sodium dodecyl sulfate (SDS) etc. are mentioned, for example, and 
SDS is especially preferred. 
[0017] 

In a fixing method concerning this invention, as a method of making protein 
coexisting with lower alcohol, and halogeno carboxylic acid and/or long chain alkyl 
sulfate, When contacting protein to solid phase which has a hydrophobic surface, as 
long as it changes into the state where the protein concerned coexists with lower 
alcohol, and halogeno carboxylic acid and/or long chain alkyl sulfate, what kind of 
method may be used. 
[0018] 

For example, a sample containing (l) protein and a solution containing lower 
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alcohol, Although a method of mixing halogeno carboxylic acid and/or long chain 
alkyl sulfate with a method of mixing a solution containing a solution and/or long 
chain alkyl sulfate containing halogeno carboxylic acid, a sample containing (2) 
protein, and lower alcohol directly, etc. are mentioned, it is not limited in particular. 
[0019] 

As a solution used when preparing a solution containing a solution containing lower 
alcohol, a solution containing long chain alkyl sulfate, and halogeno carboxylic acid, 
For example, although purified water, buffer solution, etc. are mentioned and 
buffers usually used in this field, such as good buffers, such as MOPS and HEPES, 
a tris (Tris) buffer, a phosphoric acid buffer, a veronal buffer, and a boric acid buffer, 
are mentioned as a buffer which constitutes buffer solution, for example, In order to, 
avoid influence on proteinic immobilization and measurement if possible, it is 
preferred to use purified water. 
[0020] 

In lower alcohol concentration, as desirable concentration of each reagent in a 
sample for immobilization in which protein and solid phase which has a 
hydrophobic surface are contacted, 30 ■ 50 WV% and halogeno carboxylic acid 
concentration are [ 0.08 - 10 W/V% and long chain alkyl sulfate concentration ] 0.1 - 
1 W/V%. 
[0021] 

As solid phase which has a hydrophobic surface concerning this invention, a film 
which has a hydrophobic surface, for example, a plate which has a hydrophobic 
surface, etc. are mentioned, A polyvinylidene JIFURORAIDO film which is a 
hydrophobic film as a membranous example of having a hydrophobic surface, for 
example (PVDF film), A nitrocellulose membrane, a filter paper, etc. are mentioned 
and a PURASUTCHIKKU plate etc. which are for example usually well used by 
ELISA etc. are mentioned as an example of a plate of having a hydrophobic surface. 
[0022] 

What is necessary is just to contact a sample for immobilization containing protein, 
lower alcohol, and halogeno carboxylic acid and/or long chain alkyl sulfate which 
prepared protein with a described method as a method of making solid phase which 
has- a hydrophobic surface contacting to solid phase which has the hydrophobic 
surface concerned. For example, there is a method of being dropped on the solid 
phase concerned, applying a sample for immobilization. 
[0023] 

In using a hydrophobic film as the solid phase concerned, after dropping the sample 
for immobilization concerned on the hydrophobic film concerned, What is necessary 
is just to use a method by the usual filtration method which settles, and makes the 
sample for immobilization concerned permeate the hydrophobic film concerned, or 
carries out suction filtration of the sample for immobilization through the 
hydrophobic film concerned, or a centrifugal filtration method. 
[0024] 

It is as follows, when a method of using a commercial dot blotter or a slot blotter for 
a fixing method of protein by the filtration method is mentioned as an example and 
explained concretely. 
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[0025] 

First, it sets to a dot blotter so that it may become hydrophobic films, such as 
methanol and a PVDF film subsequently to distilled water dipped, and the filter 
paper dipped in distilled water on it when requiring. Next, apply a sample for 
immobilization containing a constant rate of protein, lower alcohol, long chain alkyl 
sulfate, and/or halogeno carboxylic acid (a maximum of 400microL) to a well of a dot 
blotter, and with a vacuum pump, suction pressure of about 15 Kpa - slowly - 
drawing in (filtration is carried out) - protein in a sample for immobilization is 
adsorbed by PVDF film. After attracting a fixed sample thoroughly, a penetrant 
remover is applied to each well and attracted. Subsequently, a PVDF film is taken 
out from a dot blotter, it puts on a paper towel, a filter paper, etc., and vacuum 
drying is performed over about 30 minutes or more. 
[0026] 

It is decided by relation between the hydrophobicity of the protein, and the 
hydrophobicity of a solid phase film surface whether protein will tend to adsorb. For 
example, protein to which it is easy to stick under the conditions is enough adsorbed, 
also when it draws in quickly, but a grade of adsorption of protein which shows only 
a degree or weak adsorptivity in the middle is greatly influenced by suction speed. 
Therefore, in order to make the target protein adsorb enough, it is preferred to draw 
in slowly generally. For example, it is preferred to draw in over 10 minutes or more. 
[0027] 

What is necessary is just to perform a method of settling and carrying out natural 
seasoning, etc., after dropping or spreading carries out the sample for 
immobilization concerned, for example on the plate concerned in using a plate 
which has a hydrophobic surface as the solid phase concerned. 
[0028] 

What is necessary is to give solid phase which fixed protein to the usual protein 
determination method, and just to measure protein quantity in a sample, in order to 
perform a proteinic fixed quantity. 
[0029] 

After making solid phase fix protein with a described method as a determination 
method of protein concerning this invention, As a protein stain solution, for example, 
a method using amino black and a pyrogallol red molybdic acid complex (Pyromolex) 
solution, Coomassie Brilliant Blue (CBB) the very thing performed by dyeing by the 
Bradford method using -G250, a method using vicine KURONI nick acid (BCA), etc., 
and measuring a grade of produced coloring - what is necessary is just to measure 
with a publicly known protein measuring method 
[0030] 

For every protein which it is going to measure, in a actual fixed quantity, 
immobilization, dyeing, and measurement are similarly performed using a protein 
sample of protein concentration known, and an analytical curve is prepared in it. 
And protein concentration in a sample is determined based on the analytical curve. 
[0031] 

For example, first, if it explains taking the case of a determination method by the 
Pyromolex coloring method, after making a PVDF film fix protein in a protein 
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sample by a method of this invention, buffer solution, such as purified water or PBS, 
will wash a PVDF film. If it requires, after carrying out vacuum drying about 30 
minutes at a room temperature, a Pyromolex content dyeing test solution is made to 
immerse about 20 to 35 minutes, and it is made to color. Then, an absorbance of 600 
nm is measured with. a densitometer, a CCD camera, etc. What is necessary is just 
to determine concentration of protein from an analytical curve acquired in an 
obtained absorbance by performing proteinic immobilization and measurement in a 
similar manner using a protein sample of concentration known beforehand. 
[0032] 

As the immunoblotting method concerning this invention, a usual immunoblotting 
method of performing measurement/detection of the protein concerned by an 
antigen- antibody reaction using an antibody and a labelled antibody to the protein 
concerned is applicable except making solid phase fix protein by a method of this 
invention. Since protein is efficiently fixable in solid phase if a fixing method 
concerning this invention is performed, according to an immuno BUROTTENGU 
method concerning this invention, detection and analysis of protein can be 
conducted with sensitivity more sufficient than before. 
[0033] 

Although all protein by which protein fixable with a fixing method of this invention 
was fixed by the conventional solid phase-ized method is mentioned, protein 
contained, for example in a sample of living body origin of various body fluid and 
urine, such as blood, a blood serum, plasma, and cerebrospinal fluid, a lymphocyte, 
a corpuscle, and cells is mentioned. 
[0034] 

Specifically, for example Enzymes, such as a lysozyme, cytochrome c, and DNase, 
Glycoprotein, such as antibodies, such as IgG, IgM, and IgE, and fibrinogen, 
Although hormone, such as inhibitor, such as protein, such as serum proteins, such 
as bovine serum albumin (BSA) and a human serum albumin (HAS), ovalbumin 
(OVA), and prion, and trypsin inhibitor, and an insulin, etc. are mentioned, it is not 
limited to these. 
[0035] 

This invention is the point that basic protein, such as cytochrome c which was not 
able to be enough fixed in solid phase, for example by the conventional solid 
phase-ized method, can also be fixed, and a proteinic fixed quantity can be 
performed, and is especially effective. 
[0036] 

In a fixing method of protein concerning this invention, a concentration maximum 
of protein fixable in solid phase, For example, since it is an about 10microg/cm 2 
grade when solid phase is a film and an about 500microg/cm 2 grade and solid phase 
are microplates, preparing is desirable [ quantity of protein in a sample for 
immobilization ] so that the maximum maintenance ability may not be exceeded 
according to a kind of solid phase to fix. 
[0037] 

What is necessary is just to contain lower alcohol concerning this invention, and 
halogeno carboxylic acid and/or long chain alkyl sulfate as a test solution for protein 
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immobilization concerning this invention, and the example is as having described 

above. 

[0038] 

Concentration of lower alcohol in a test solution for protein immobilization, 
Concentration which becomes 30 - 50 V/V% when protein is fixed in solid phase, 
concentration from which concentration of halogeno carboxylic acid becomes 0.1-10 
W/V%, and the concentration of long chain alkyl sulfate should just be the 
concentration which becomes 0.1-1 W/V%. more " desirable " lower alcohol -- 
35-50v/V%, and halogeno carboxylic acid - 0.5-5W/V%, and long chain alkyl sulfate 
- 0.1-0.4 - it comes out W/V%. 
[0039] 

In a test solution for protein immobilization concerning this invention, as long as it 
does not affect immobilization to proteinic solid phase, and a fixed quantity of 
protein following it, salts, chelate, etc. may be contained. 
[0040] 

Although an example is given to below and this invention is explained still more 

concretely, this invention is not limited at all by these. 

[0041] 

[Example] 

Example 1. 

[Preparation of a sample and a test solution] 

(1) Protein sample 

Ovalbumin (it is hereafter written as OVA.) The fowl egg white origin, the Wako 
Pure Chemical Industries, Ltd. make, hemoglobin (it and) [ cow-blood-] The Wako 
Pure Chemical Industries, Ltd. make, IgG (bovine origin, Wako Pure Chemical 
Industries, Ltd. make), Weighing of cytochrome c (horse myocardium origin, Wako 
Pure Chemical Industries, Ltd. make) and the lysozyme (fowl egg white origin, 
Wako Pure Chemical Industries, Ltd. make) was carried out, respectively, and what 
was dissolved in purified water and used as the 250microg/mL solution was used as 
a protein sample. 
[0042] 

(2) The test solution for immobilization 

Each reagent was dissolved in purified water and the following test solution for 
immobilization was prepared. In this, the test solutions 3-5 for immobilization are 
test solutions for immobilization concerning this invention. 

Each reagent is ethanol (the Wako Pure Chemical Industries, Ltd. make, best) and 
trichloroacetic acid (it is hereafter written as TCA). The Wako Pure Chemical 
Industries, Ltd. make, the object for chemicals, sodium dodecyl sulfate (it is written 
as SDS below.) The Wako Pure Chemical Industries, Ltd. make and the object for 
chemicals were used. 
Contrast : purified water 

Test solution 1:0.2 W/V % SDS for immobilization, 

Test solution 2:0.2 W/V % SDS for immobilization, 2.5 W/V% TCA 

Test solution 3:0.2 W/V % SDS for immobilization, and 45 V/V% Ethanol 

Test solution 4:0.2 W/V % SDS for immobilization, 2.5 W/V% TCA, and 45 V/V% 
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Ethanol 

Test solution 5:2.5 W/V% TCAfor immobilization, and 45 V/V% Ethanol 
(3) The sample for immobilization 

What mixed 20micro of protein samples L (protein 5mug) and predetermined test 

solution 300muL for immobilization was prepared, and it was considered as the 

sample for immobilization. Final concentration of each reagent in the sample for 

immobilization (concentration at the time of making a PVDF film contact.) It is 

below the same. It is as follows, respectively. 

Sample 1:0.19 W/V % SDS for immobilization, 

Sample 2:0.19 W/V % SDS for immobilization, 2.34 W/V% TCA 

Sample 3:0.19 W/V%SDS for immobilization, 42.2 V/V% ethanol 

Sample 4:0.19 W/V % SDS for immobilization, 2.34 W/V% TCA, and 42.2 V/V% 

Ethanol 

Sample 5:2.34 W/V% TCAfor immobilization, and 42.2 V/V% Ethanol 
[0043] 

[Proteinic immobilization and measurement] 

Dot blotter The polyvinylidene JIFUROEAIDO film (a PVDF film, the Millipore 
make, potato billon P so -0.1micrometer) which carried out hydrophilization 
treatment to ADVANTEC DP-96 (made by ADVANTEC) was set. Next, 320micro of 
samples L for immobilization were applied to the PVDF film, and suction filtration 
was carried out for 10 minutes by 15KPa (lOcmHg) with the vacuum pump (made 
by bio-Kraft Foods). Subsequently, 300micro of pH 7.4 phosphate-buffered saline 
(PBS) L was applied, suction filtration was carried out similarly, and the PVDF film 
was washed. The Pyromolex test solution after taking out and carrying out vacuum 
drying of the PVDF film 0 [ Protein Assay Rapid Kit wako and ] It is made to color 
by the Wako Pure Chemical Industries, Ltd. make, and, subsequently is a 
densitometer. The absorbance (signal strength) of 600 nm was measured by 
SHIMADZU CS-9000 (product made from Shimadzu Corp. ). 
[0044] 
[Result] 

A result is shown in drawing 1 . In drawing 1 , each bar shows the result at the time 
of using the sample for the following immobilization, respectively. 
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[0045] 

When a film was made to fix the sample 1 for immobilization which contains only 
SDS as a reagent so that clearly from drawing 1 , signal strength was not able to 
measure at all (sample 1 for immobilization), the case where the sample 2 for 
immobilization containing SDS and TCA is used - a few - signal strength - strong 
having become (it has measured) - as high signal strength as contrast (it is the 
conventional fixing method when purified water is used) was not obtained. 
On the other hand, when the sample 3 for immobilization containing SDS and 
ethanol was used, equivalent to contrast or the signal strength beyond it was 
obtained. 

Except when the sample 5 for immobilization containing TCA and ethanol was used, 
and cytochrome c was fixed, as compared with contrast, signal strength high for 
whether your being Haruka was obtained altogether. 

When the sample 4 for immobilization containing TCA, ethanol, and SDS was used, 
as compared with contrast, signal strength high for whether your being Haruka was 
obtained by all the cases also including the case where cytochrome c is fixed. 
According to the fixing method concerning this invention performed under 
coexistence of lower alcohol, halogeno carboxylic acid, and/or long chain alkyl 
sulfate, the above thing shows that the fixed rate of the protein to a film can be 
raised by leaps and bounds as compared with the fixing method which was being 
performed only using conventional water and buffer solution. 

Since signal strength higher than it comparable as contrast or was measured by the 
samples 3 and 4 for immobilization, according to the method of fixing this invention, 
even if it uses the sample which contains SDS etc. beforehand, it turns out that 
protein is fixable . 
[0046] 
Example 2. 

[Preparation of a sample and a test solution] 

(1) Protein sample 

Alysozyme, cytochrome c, IgG, fibrinogen (it and) [ human-plasma-] Weighing of the 
Wako Pure Chemical Industries, Ltd. make, BSA (cow serum albumin, Wako Pure 
Chemical Industries, Ltd. make), OVA, trypsin inhibitor (soybean origin, Wako Pure 
Chemical Industries, Ltd. make), and the hemoglobin was carried out, respectively, 
and what was dissolved in purified water and used as the 250microg/mL solution 
was used as a protein sample. 

Such protein has the isoelectric point pi in the broad range of 4.0-11.4, and a 
molecular weight is as wide range as 12000-150,000 (Kubo et al., a protein 
biochemistry handbook, Maruzen Co., Ltd., and 54-73 reference (1984)). 

(2) The test solution for immobilization 

2.5 W/V% TCA and 45 V/V% What was dissolved in purified water and prepared 
was used as a test solution for immobilization so that ethanol and SDS of prescribed 
concentration (0-0.4 W/V%) might be contained. 

(3) The sample for immobilization 
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What mixed 20micro of predetermined protein samples L (protein quantity 5microg) 
and test solution 300muL for immobilization was prepared, and it was considered as 
the sample for immobilization (TCA final concentration 2.34 W/V%, ethanol final 
concentration of 42.2v/V%). 
[Proteinic immobilization and measurement] 

By the same method as Example 1, the protein in each sample for immobilization 

was fixed on the PVDF film, it washed, and dyeing processing was carried out and, 

subsequently the absorbance (signal strength) of 600 nm was measured with the 

densitometer. 

[0047] 

( Result) 

A result is shown in drawing 2 . 

In drawing 2 , as for OVA and -<>-, a result when -**- uses a lysozyme and ™ uses 
the protein sample for which, as for fibrinogen and — , BSA and ■<>- contain 
[ cytochrome c and -0- ] trypsin inhibitor in IgG and ■**- is shown, respectively. A 
horizontal axis shows the SDS concentration in the test solution for immobilization. 
The bar of each point in drawing 2 shows **SD. 

When the PVDF film was made fixed under SDS coexistence in almost all protein, 
signal strength once increased, so that clearly from drawing 2 , but when SDS 
concentration became more than 0.1 W/V%, the tendency which shows a fixed value 
with signal strength was shown. It is thought that the fixed rate to the PVDF film of 
the protein in a sample becomes fixed from this by making SDS concentration in the 
test solution for immobilization more than 0. 1 W/V% (more than final concentration 
0.09 W/V% in the sample for immobilization). 

When it sees about the CV value (CV value = standard deviation/average value (%)) 
which shows the variation in data, by the concentration whose SDS concentration in 
the test solution for immobilization is lower than 0.1 W/V%, every protein has a 
large CV value and is known by that signal strength is not stable. To it, when the 
SDS concentration in the test solution for immobilization is more than 0.1 W/V%, it 
is shown that a CV value is comparatively small, and the value of signal strength is 
stable in this density range as mentioned above. It is thought that this result shows 
the quantity fixed by the solid phase film of the protein in a sample. Although data 
is not shown, it is checking that this result is reproducible. Generally long chain 
alkyl sulfate, such as SDS, shows a structure collapse operation of protein also by 
whether it says [ 0.0025 W/V% ] and the becoming low concentration, It is said that 
a difference is produced in the reactivity to protein joint (dyeing) coloring matter 
according to the grade of structure collapse (Orsonneau, J-L et al., Clin.Chem., 35, 
and 2233-2236 (1989)). Therefore, since it becomes a factor and the abrupt change of 
signal strength rising is shown also here by the case where the fixed solution whose 
SDS concentration is lower than 0.1 W/V% is used, and it is in a process as it is 
change, it is guessed that the CV value (<15%) became large. This has also 
suggested a possibility of changing the fixed rate to the PVDF film of the protein in 
a sample (it is not fixed), under SDS concentration conditions lower than 0.1 W/V%. 
[0048] 

When an absorbance (signal strength) was stabilized without receiving the 
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influence of the concentration change of SDS from the above thing in drawing 2 , it 
was guessed whether did begin and the fixed rate to a proteinic PVDF film was 
fixed. 

Then, based on the result of drawing 2 , BSA was used as a protein sample and 
signal strength at the time of measuring, after fixing with the test solution for 
immobilization containing 0.1 W/V% SDS was set to 100 (reference value). And each 
other protein to a reference value is used as a protein sample, The relative value of 
the signal strength produced by performing immobilization and measurement 
similarly using 0.1 W/V%SDS, 0.2 W/V%SDS, 0.3 W/V%SDS, or 0.4 W/V% of test 
solution for SDS immobilization was computed, respectively. 
[0049] 

Until SDS concentration changes to Table 1 to 0.2 W/V% - 0.4 W/V%, Until SDS 
concentration changes to Table 2 to 0.1 W/V% - 0.4 W/V%, The value (average CV 
value (%)) which equalized the CV value of each point, the average value of the 
relative value of each point, the value (average absolute deviation) which averaged 
the absolute deviation during the point, and the value (rate of change between 
points (%)) which broke the average absolute deviation by the average value, and 
indicated by percent are shown, respectively. The rate of change between points is 
the value which computed change of the signal strength accompanying an SDS 
concentration change as rate of change, and it is shown that signal strength 
(measurement result) is constant, without being influenced by SDS concentration, 
so that this number is small. 
[0050] 
[Table 1] 
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[0051] 
[Table 2] 
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[0052] 

As a result, from Table 1, between 0.2 W/V%-0.4 W/V%, as for fibrinogen, OVA, IgG, 
and cytochrome c, the rate of change between the point was stabilized most, and 
SDS concentration showed 1.4 to 2.7%, for example. Even if it compares with the 
average CV value (0.8 to 1.9%) of these protein, inferiority is the result of there 
being nothing, and even if SDS concentration changes, it is shown that there is 
dramatically little change of signal strength. 

Also while SDS concentration is 0.1-0.4 W/V%, the rate of change between points of 
three protein excluding fibrinogen from Table 2 is 2.3 to 3.3%. 

It turns out that there is little change of the signal strength under the influence of 
SDS concentration. 

It turns out that the result of having been stabilized when the rate of change 
between points limited SDS concentration also for fibrinogen exceeding 10%, the 
lysozyme, and BSA to 0.2-0.4 W/V% while SDS concentration was 0.1-0.4 W/V% is 
obtained. 

Since SDS concentration is stabilized [ thing / above ] at more than 0.1 W/V% as for 
the rate of change between points, when protein is fixed using the test solution for 
immobilization containing SDS of this density range, it turns out that a fixed 
quantity with exact protein quantity in a sample can be performed. 
[0053] 

Examination of example 3. lower alcohol 

The immobilization and measurement of the protein sample at the time of using 
methanol instead of ethanol as lower alcohol were performed. 
[Preparation of a sample and a test solution] 
[0054] 

(l) Protein sample 

Weighing of BSA, OVA, hemoglobin, IgG, cytochrome c, and the lysozyme was 
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carried out, respectively, and what was dissolved in purified water and used as the 
250microg/mL solution was used as a protein sample. 

(2) The test solution for immobilization 

The test solution for the following immobilization was prepared using purified 
water, 

Test solution 1:0.2 W/V% SDS for immobilization, 2.5 W/V% TCA 
Test solution 2:0.2 W/V% SDS for immobilization, 2.5 W/V% TCA, and 45% Ethanol 
Test solution 3:0.2 W/V% SDS for immobilization, 2.5 W/V% TCA, and 45% 
Methanol (the Wako Pure Chemical Industries, Ltd. make, best) 

(3) The sample for immobilization 

What mixed 20micro of protein samples L (protein quantity 5microg) and 
predetermined test solution 300mL for immobilization was prepared, and it was 
considered as the samples 1, 2, and 3 for immobilization. The final concentration of 
each reagent in the sample for immobilization is SDS 0.19 WfV%, TCA 2.34 W/V%, 
and ethanol, respectively. 42.2 V/V%, methanol It is 42.2 V/V%. 
[Proteinic immobilization and measurement] 

By the same method as Example 1, the protein in each sample for immobilization 

was fixed on the PVDF film, it washed, and dyeing processing was carried out and, 

subsequently the absorbance (signal strength) of 600 nm was measured with the 

densitometer. 

[0055] 

[Result] 

A result is shown in drawing 3 . In drawing 3 . each bar shows the result at the time 
of using the sample for the following immobilization, respectively. 



[0056] 

Also when the sample for immobilization prepared using the test solution for 
immobilization containing methanol is used so that clearly from drawing 3 . signal 
strength comparable as the case where ethanol is used is obtained, and it turns out 
that protein was able to be fixed on the PVDF film. 
[0057] 

Examination of example 4. halogeno carboxylic acid 

As halogeno carboxylic acid, the immobilization and measurement of the protein 
sample at the time of using trifluoroacetic acid (it is hereafter written as TEA.) 
instead of TCA were performed. 
[Preparation of a sample and a test solution] 
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(1) Protein sample 

Weighing of BSA, IgG, and the lysozyme was carried out, respectively, and what 
was dissolved in purified water and used as the 250microg/mL solution was used as 
a protein sample. 

(2) The test solution for immobilization 

The test solution for the following immobilization was prepared using purified 

water. 

[0058] 

Test solution 1:0.2 W/V% SDS for immobilization, and 45 V/V% Ethanol 

Test solution 2:0.2 W/V% SDS for immobilization, and 45 V/V% Ethanol, 2.5 W/V% 

TCA 

Test solution 3:0.2 W/V% SDS for immobilization, and 45 V/V% Ethanol, 2.5 W/V% 
TFA (made by Wako Pure Chemical Industries, Ltd.) 

(3) The sample for immobilization 

What mixed 20micro of protein samples L (protein quantity 5microg) and 
predetermined test solution 300mL for immobilization was prepared, and it was 
considered as the samples 1, 2, and 3 for immobilization. The final concentration of 
each reagent in the sample for immobilization is SDS 0.19 W/V%, TCA 2.34 WA-% 
TFA 2.34 W/V%, and ethanol, respectively. It is 42.2 V/V%. 
[Proteinic immobilization and measurement] 

By the same method as Example 1, the protein in each sample for immobilization 

was fixed on the PVDF film, it washed, and dyeing processing was carried out and, 

subsequently the absorbance (signal strength) of 600 nm was measured with the 

densitometer. 

[0059] 

[Result] 

A result is shown in drawing 4 . In drawing 4 , each bar shows the result at the time 
of using the sample for the following immobilization, respectively. 
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[0060] 

Also when the sample for immobilization containing TFA which carried out [ for 
immobilization ] **** preparation for trial test solutions is used so that clearly from 
drawing 4 , the signal strength beyond it is obtained and it turns out comparable as 
the case where TCA is used, or that protein was able to be effectively fixed on the 
film. 
[0061] 

Creation of an example 5. analytical curve 
[Preparation of a sample and a test solution] 
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(1) Protein sample 

It dissolved in purified water and OVA was made into the protein sample so that it 
might be set to 0-20microg/20microL. 

(2) The test solution for immobilization 

0.2 V/V% SDS, 2.5 V/V% TCA, and 45 V/V% What was dissolved in purified water 
and prepared so that it might become ethanol was used as a test solution for 
immobilization. 

(3) The sample for immobilization 

What mixed 20micro of protein samples L (protein quantity 5microg) and test 
solution 300muL for immobilization was prepared, and it was considered as the 
sample for immobilization. The final concentration of each reagent in the sample for 
immobilization is SDS 0.19 W/V%, TCA 2.34 W/V%, and ethanol, respectively. It is 
42.2 V/V%. 

[Proteinic immobilization and measurement] 

By the same method as Example 1, the protein in each sample for immobilization 

was fixed on the PVDF film, it washed, and dyeing processing was carried out and, 

subsequently the absorbance (signal strength) of 600 nm was measured with the 

densitometer. 

[0062] 

[Result] 

Based on the result, the analytical curve which shows the relation between protein 
quantity (mug) and signal strength was prepared. 

A result is shown in drawing 5 . In drawing 5 , the bar of each plot shows **2SD. 
The results obtained from the analytical curve were time base range 0.2-20microg / 
protein sample, 0.99 or more coefficients of concordance, and average valve flow 
coefficientl.9%. 

Linearity was acquired in the range of protein concentration 0.2-5microg / protein 
sample. The regression line type and correlation coefficient in this range acquired 
by carrying out the statistical work of the measurement result are as follows. 
Regression-line type: y=0.12x+0.01 
Correlation coefficient (R 2 ): 0.99 
x: Protein quantity 
y: Signal strength 

Since the analytical curve which shows good linearity was acquired when OVA was 
fixed on the PVDF film by the method of this invention and protein quantity was 
measured so that clearly from drawing 5 , according to the fixing method of this 
invention, it turned out that fixed-quantity measurement of highly precise OVA 
(protein) concentration can be performed. 

Although data was not shown, as a result of measuring similarly about other 

protein measured in Example 2, the analytical curve which is linear like OVA was 

acquired, and it turned out that a fixed quantity can be measured also about such 

protein. 

[0063] 

Example 6. 

[Preparation of a sample and a test solution] 
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(l) Protein sample 

Using purified water, the 5microg/20microL solution of BSA, trypsin inhibitor, 
fibrinogen, OVA, hemoglobin, IgG, cytochrome c, and each lysozyme was prepared, 
and it was considered as the protein sample. 
[Measurement of the protein by a solid phase-ized method] 

Purified water is used and they are 0.2 W/V%SDS, 2.5 W/V%TCA, and 45 V/V%. 
The test solution for immobilization containing ethanol was prepared. Subsequently, 
use 320micro of samples L for immobilization obtained by mixing 20micro of protein 
samples L and test solution 300muL for immobilization which were prepared, and 
by the same method as Example 1, fix and wash, and carry out dyeing processing 
and the protein in the sample for immobilization is ranked second to a PVDF film, 
The absorbance (signal strength) of 600 nm was measured with the densitometer. 
The final concentration of each reagent in the sample for immobilization is SDS 
0.19 W/V%, TCA 2.34 W/V%, and ethanol, respectively. It is 42.2 V/V%. 
[Measurement of the protein by a liquid phase process] 

lmL Pyromolex liquid was added in 20micro of protein samples L prepared above, 

the incubation was carried out for 20 minutes at the room temperature, and the 

absorbance of 600 nm was measured. 

[0064] 

[Result] 

The sample for immobilization containing 0,2 W/V%SDS is prepared using BSA as a 
protein sample, BSA is fixed and the result of having calculated the relative value of 
the absorbance produced by performing immobilization and measurement similarly 
about each protein to a reference value when the absorbance (signal strength) at the 
time of measuring is set to 1 (reference value) is shown in drawing 6 . The result of 
having calculated the relative value of the absorbance produced by performing 
measurement by a liquid phase process similarly about each protein to a reference 
value when the absorbance at the time of performing measurement by a liquid 
phase process is similarly set to 1 (reference value), using BSA as a protein sample 
is also collectively shown in drawing 6 . 

In drawing 6 , each bar shows the above-mentioned relative value acquired based on 
the result of having measured each protein by the following method, respectively. 
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[0065] 

Protein concentration differed [ measurement / by a liquid phase process ] in the 
relative value of the same absorbance [ as opposed to / but / BSA by a proteinic 
kind ] greatly, for example, it was about 0.46 in fibrinogen so that more clearly than 
drawing 6 . 
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On the other hand, the relative value of the absorbance (signal strength) of 
fibrinogen to BSA at the time of measuring by the solid phase technique of this 
invention is set to 0.75, and it turns out that the difference of an absorbance with 
the case of BSA has decreased. This can be said also about almost all the measured 
protein. 

In the case of the solid phase technique of this invention, it is set to 0.94 to the 
relative value over the case where it in the case of BSA of the average absorbance of 
the measured quality of total protein is set to 1 being 0.65 in the case of a liquid 
phase process, and it turns out that the fixed-quantity error by a protein kind has 
been improved. . By carrying out the trap of the protein to a film in the state of 
denaturation, this was not able to react with a liquid phase process. For example, 
basic amino acid, such as cytochrome c and a lysozyme, will be in the state of being 
combinable with a stain solution, protein is efficiently fixed with the fixed liquid 
concerning this invention, and it is thought that a more exact measurement result 
can be obtained now. 
[0066] 
Example 7. 

[Preparation and immobilization of a sample] 

The IgG sample (protein quantity 0"4microg/20microL) and the 2%SDS content IgG 
sample (protein quantity 0-4microg/20microL) were prepared using purified water. 
The test solution for immobilization which contains 0.25 W/V%SDS, 2.5 W/V%TCA, 
and 45 V/V% ethanol using purified water independently was prepared. 
Subsequently, the protein in the sample for immobilization is fixed on a PVDF film 
by the same method as Example 1 using 320micro of samples L for immobilization 
obtained by mixing test solution 300muL for immobilization with 20micro of protein 
samples L, It washed, and dyeing processing was carried out and, subsequently the 
absorbance (signal strength) of 600 nm was measured with the densitometer. 
The final concentration of each reagent in the sample for immobilization obtained 
using the IgG sample which does not contain SDS is SDS 0.23 W/V%, TCA 2.34 
W/V%, and ethanol, respectively. It is 42.2 V/V%. The final concentration of each 
reagent in the sample for immobilization obtained using the SDS content IgG 
sample 2% is SDS 0.36 W/V%, TCA 2.34 W/V%, and ethanol, respectively. It is 42.2 

v/v%. 

[0067] 
[Result] 

When the IgG sample which does not contain SDS was used based on the obtained 
result, and when an SDS content IgG sample was used 2%, the analytical curve 
which shows the relation between protein quantity (mug) and signal strength was 
prepared about each. 

A result is shown in drawing 7 . In drawing 7 , when -o- uses the IgG sample which 
does not contain SDS, ■**■ shows the result at the time of using the IgG sample 
containing SDS, respectively. The bar of each plot shows **SD. 

Both analytical curves were mostly in agreement so that more clearly than drawing 
7. 

This result shows that solid phase can be made to be able to fix the target protein 
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and a proteinic fixed quantity can be performed, without being influenced by it even 
if SDS exists in a protein sample if protein is made to fix with the fixing method of 
this invention. 
[0068] 
Example 8. 

The proteinic immobilization and measurement which relate to this invention using 
various protein samples containing SDS were performed, and the influence of SDS 
on the measurement concerned was compared with the case of measurement by a 
liquid phase process. 

[Preparation of a sample and a test solution] 
(l) Protein sample 

the protein sample (BSA.) which contains 0 W/V%SDS (contrast), 0.2 W/V%SDS, or 
2 W/V%SDS using purified water trypsin inhibitor, fibrinogen, hemoglobin, OVA, 
cytochrome c, a lysozyme, IgG, and trypsin (made by Wako Pure Chemical 
Industries, Ltd.) - 250microg/mL was prepared, respectively. 
[Measurement of the protein by the fixing method] 

The test solution for immobilization which contains 0.1 W/V%SDS, 2.5 W/V%TCA, 
and 45 V/V% ethanol using purified water was prepared. Subsequently, 320micro of 
samples L for immobilization obtained by mixing 20micro of protein samples L and 
test solution 300muL for immobilization which were prepared were fixed by the 
same method as Example 1, and it washed, and dyeing processing was carried out 
and the absorbance (signal strength) of 600 nm was measured with the 
densitometer. [Measurement by a liquid phase process] 

In 20micro of protein samples L prepared above, lmL Pyromolex liquid 

(ProteinAssay Rapid Kit wako, Wako Pure Chemical Industries, Ltd. make) was 

added, the incubation was carried out at the room temperature for 20 minutes, and 

the absorbance at 600 nm was measured. 

[0069] 

[Result] 

It expressed with the relative value which set the result obtained in the obtained 
result using each contrast (sample which has not carried out SDS content) to 100, 
and collected into Table 3. 
[0070] 
[Table 3] 
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[0071] 

When the protein by the solid phase technique concerning this invention is 
measured so that clearly from Table 3, it turns out that the influence to which less 
than **20% of measurement result is obtained contrast [ for ], and SDS in a protein 
sample also exerts a 2 W/V%SDS content sample on protein measurement in almost 
all protein has been avoided. 

On the other hand, when it measured with a liquid phase process using a 2 

W/V%SDS content sample, measurement was not completed at all. 

The above result shows that the proteinic fixing method and determination method 

of this invention are applicable to all protein. The dramatically useful thing became 

clear in that a protein fixed quantity in the SDS content sample used widely as the 

protein fixed- quantity inhibitor known until now, especially a protein solubilizing 

agent became possible. 

[0072] 

Example 9. 

The influence which the surface -active agent contained in a sample has on 
measurement of the fixing method and protein using the test solution for 
immobilization of this invention was investigated. 

[Immobilization by a solid phase technique, and proteinic measurement] 

(l) Measurement of the protein in BSA or an IgG content protein sample 

With purified water, the BSA sample or IgG sample (protein quantity 

4microg/20microL) containing a field side active agent was prepared, and it was 

considered as the protein sample so that it might become concentration given in 

Table 4. 

Independently, they are 0.1 W/V%SDS, 2.5 W/V% TCA, and 45 V/V% with purified 
water. The test solution for immobilization containing ethanol was prep ared. 
Subsequently, test solution 300muL for immobilization was mixed with 20micro of 
protein samples L, the sample for immobilization was prepared, the 320microL was 
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used, by the same method as Example 1, it washed by having fixed the protein in 
the sample for immobilization on the PVDF film, dyeing processing was carried out, 
and the absorbance (signal strength) of 600 nm was measured. 

The final concentration of each reagent in the sample for immobilization is SDS 
0.094 WW, TCA 23.4 W/V%, and ethanol, when the protein sample which does not 
contain SDS is used. It is 42.2 V/V%. Although the final concentration of TCA and 
ethanol is the same as the case where the protein sample which does not contain 
SDS is used, the final concentration of each reagent at the time of using an SDS 
content protein sample, When an SDS content protein sample is used 1%, 0.16 
W/V% and a 2%SDS content sample are used for the final concentration of SDS and 
0.21 W/V% and a 4%SDS content sample are used for it, it serves as 0.34 W/V%. 
[0073] 

(2) Measurement of the protein in an OVA content protein sample 
The OVA sample (protein quantity 5microg/20microL) containing a field side active 
agent was prepared, and it was considered as the protein sample so that it might 
become concentration given in Table 4. 

With purified water, independently 0.2 W/V%SDS, 2.5 W/V% TCA, 45 V/V% The 
test solution for immobilization containing ethanol was prepared, the sample for 
immobilization was prepared by the same method as the above (l), by the same 
method as Example 1, it washed by having fixed on the PVDF film, dyeing 
processing was carried out, and the absorbance (signal strength) of 600 nm was 
measured. 

The final concentration of each reagent in the sample for immobilization is SDS 
0.19 W/V%, TCA 23.4 W/V%, and ethanol, when the protein sample which does not 
contain SDS is used. It is 42.2 V/V%. The final concentration of each reagent at the 
time of using an SDS content protein sample 2% is SDS0.31 W/V%, TCA 23.4%, and 
ethanol. It becomes 42.2 W/V%. 

Except not containing a surface-active agent (inhibitor), immobilization and 
measurement were similarly performed using the BSA sample prepared like the 
above, the IgG sample, and the OVA sample, and it was considered as contrast. 
[Measurement of the protein by a liquid phase process] 

It measured by the same method as Example 6 using lmL Pyromolex solution using 

what prepared the BSA sample (l0microg/20microL) which contains a field side 

active agent so that it may become concentration given in Table 4. 

Except not containing a surface-active agent (inhibitor), measurement by a liquid 

phase process was similarly performed using the BSA sample prepared like the 

above, and it was considered as contrast. 

[0074] 

[Result] 

The average value of the absorbance obtained by performing each measurement 3 
times respectively was calculated. .The average value acquired using contrast is set 
to 100, the relative value (%) of the average value of the absorbance obtained using 
the sample containing the surface -active agent to it is calculated, and it combines 
with the correlation displacement (valve flow coefficient), and is shown in Table 4. 
In Table 4, the concentration of a surface -active agent (inhibitor) shows the 
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concentration in a protein sample. A left-hand side value shows relative -value 
(%)**CV [ as opposed to / in a right-hand side value / contrast for the concentration 
of a surface-active agent ] of the average measured value at the time of using the 
sample containing a surface -active agent among the data of a liquid phase process. 
The data shown in Table 4 shows data when the result from which average value 
will be **20% as compared with contrast (with no additive agent) is obtained, when 
a surface -active agent is used as the data at the time of the maximum permissible 
concentration of a surface-active agent, i.e., an additive agent. 
[0075] 
[Table 4] 
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[0076] 

SLS: N-lauroyl sarcosine sodium 

Triton X-100 (loam and Haas trade name): Polyoxyethylene (10) octylphenyl ether 
NP-40 (Japanese Emulsion trade name): Polyoxyethylene (9) octylphenyl ether 
Tween 20 (Kao [ Corp. ] trade name): Polyoxyethylene sorbitan monolaurate 
Tween 80 (Kao [ Corp. ] trade name): Polyoxyethylene sorbitan monooleate 
Brij 35 (ICI trade name): Polyoxyethylene lauryl ether 
CHAPS: 3-[(3-cholamidopropyl) dime thy lammonio propanesulfonic acid] 
CTAB: Sept lies trimethylammonium star's picture 
[0077] 

Even if the surface -active agent generally used at the time of preparation of a 
protein sample is carrying out high concentration coexistence when protein is fixed 
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by the method of this invention and it measures so that clearly from Table 4, it 
turns out that proteinic measurement is possible, without receiving influence in it. 
Even if the surface -active agent of the concentration beyond 10 times or it of a liquid 
phase process lives together as an additive agent in a protein sample especially as 
compared with a liquid phase process, it turns out that it is measurable. 
The above thing shows that the fixing method of the protein of this invention is the 
problem resulting from the surface-active agent currently conventionally used 
widely as an additive agent, i.e., the thing which can solve the problem of checking a 
proteinic fixed quantity. 
[0078] 

Example 10. immunoblotting 

[Preparation of a sample and a test solution] 

(1) Protein sample 

Weighing of mouse IgG (made by Wako Pure Chemical Industries, Ltd.) was carried 
out, and what was dissolved in purified water and used as the 0~200microg/mL 
solution was used as a protein sample. 

(2) The test solution for immobilization 

With purified water, they are 0.2 W/V% SDS, 2.5 W/V% TCA, and 45 V/V%. The test 
solution for immobilization containing ethanol was prepared. 

(3) The sample for immobilization 

What mixed 20micro of each protein sample L of each concentration and test 
solution 300muL for immobilization which were prepared above (SDS final 
concentration 0.19 W/V%, TCA final concentration 2.34 W/V%, ethanol final 
concentration 42.2 V/V%) was prepared, and it was considered as the sample for 
immobilization. 

(4) Blocking solution 

What diluted the block ace (made by Snow Brand Milk Products Co., Ltd.) with PBS 
(pH 7.4) so that it might become 25% of final concentration was used. 

(5) Antibody solution 

The antibody solution for luminescence detection: What diluted the horseradish 
peroxidase sign anti-mouse IgG antibody (made by Amersham Biosciences) with the 
blocking solution 1/10000 was used. 

The antibody solution for coloring detection: What diluted the alkaline phosphatase 
sign anti-mouse IgG antibody (made by Wako Pure Chemical Industries, Ltd.) with 
the blocking solution 1/1000 was used. 

(6) Penetrant remover 

What diluted Tween 20 with PBS (pH 7.4) so that it might become 0.05% of final 
concentration was used. 

(7) Detecting reagent 

For luminescence detection: ECL Plus Western Blotting Starter Kit (made by 
Amersham Biosciences K.K.) 

For coloring detection: 0.033% Nitroblue tetrazolium (NBT, Wako Pure Chemical 
Industries, Ltd. make), 0.0165% 5-bromo-4-chloro-3-indolyl phosphoric acid (BCIP, 
Wako Pure Chemical Industries, Ltd. make) / 100 mM Tris-HCl pH9.5 (lOOmM 
NaCl, 5mM MgCh content) 
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[0079] 

[Proteinic immobilization and measurement] 

By the same method as Example 1, the sample for immobilization prepared as 
described above was applied to the PVDF film, PBS (pH 7.4) 300microL was applied 
after suction filtration, and suction filtration was performed similarly. The PVDF 
film was taken out, and the incubation was carried out at the room temperature for 
1 hour, dipping and carrying out rotation to a blocking solution (blocking operation). 
Then, the incubation was carried out for room temperature 1 hour, dipping and 
carrying out rotation to the antibody solution for luminescence detection, or the 
antibody solution for coloring detection (antibody reaction). After the penetrant 
remover washed the film after an antibody reaction 5 times, it dipped in the 
luminescence detecting reagent or the coloring detecting reagent, and the detection 
reaction was performed. Luminescence detection detected by making after 
luminescence detection processing and an X-ray film (made by Amersham 
Biosciences) expose a PVDF film. 
[0080] 
[Result] 

A result is shown in drawing 8 . In drawing 8 , A performs immunity detection of the 
protein sample fixed on the PVDF film by a luminous reaction, and an X-ray film is 
made to expose it, and it is detected. B performs immunity detection of the protein 
sample fixed on the PVDF film by a coloring reaction, and detects it. Each dot shows 
the result at the time of detecting after immobilization by making a protein sample 
into each protein quantity, respectively. 

All at the time of luminescence-detecting and carrying out coloring detection by 
immunoblotting, were able to detect mouse IgG fixed on the film so that more 
clearly than drawing 8 . The detection limit in 0.0625microg and coloring detection 
of the detection limit in luminescence detection was 0.5microg. Therefore, when 
fixed with the fixing method of the protein of this invention, it turned out that 
immunity detection (detection by immunoblotting) of high sensitivity can carry out. 
[0081] 

[Effect of the Invention] 

According to the protein fixing method concerning this invention, protein is fully 
fixable in solid phase rather than the conventional fixing method. A fixed quantity 
of the protein which was not able to be correctly performed in the conventional 
fixing method can also be performed. If the protein fixing method concerning this 
invention is used, the effect that the sensitivity at the time of performing 
immunoblotting also becomes high will be done so. 
[Brief Description of the Drawings] 

[Drawing llA fter a Pyromolex test solution dyes the polyvinylidene JIFURORAIDO 
film (PVDF film) which was obtained in Example 1 and which fixed the protein in 
each sample for immobilization, the result of having measured the absorbance 
(signal strength) at 600 nm is shown. 

[Drawing 2]A fter a Pyromolex test solution dyes the PVDF film which was obtained 
in Example 2 and which fixed the protein in each sample for immobilization, the 
result of having measured the absorbance (signal strength) at 600 nm is shown. 
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[Drawing 3]A fter a Pyromolex test solution dyes the PVDF film which was obtained 
in Example 3 and which fixed the protein in each sample for immobilization, the 
result of having measured the absorbance (signal strength) at 600 nm is shown. 
[Drawing 4]A fter a Pyromolex test solution dyes the PVDF film which was obtained 
in Example 4 and which fixed the protein in each sample for immobilization, the 
result of having measured the absorbance (signal strength) at 600 nm is shown. 
[Drawing 5] The analytical curve acquired by performing immobilization and a fixed 
quantity is shown in a PVDF film, using OVA as a protein sample obtained in 
Example 5. 

[Drawing 6] The relative value acquired based on the result of having measured 
protein with the liquid phase process as a result of measuring protein by the solid 
phase technique acquired in Example 6 is shown. 

[Drawing 7] lmmobilization concerning this invention and the analytical curve 
acquired by performing a proteinic fixed quantity are shown using the IgG sample 
or the IgG sample which carries out SDS content which was obtained in Example 7 
and which does not contain SDS as a protein sample. 

[Drawing 8l The result of immunoblotting obtained in Example 10 is shown, A 
performs immunity detection of the protein sample fixed on the PVDF film by a 
luminous reaction, and an X-ray film is made to expose it, and it is detected. B 
performs immunity detection of the protein sample fixed on the PVDF film by a 
coloring reaction, and detects it. 
[Description of Notations] 
[Description of Notations] 

In drawing 1 . each bar shows the result at the time of using the sample for the 
following immobilization, respectively. 



In drawing 2 , as for OVA and -<>-, a result when -**■ uses lysosome and — uses the 
protein sample for which, as for fibrinogen and BSA and -<>■ contain 
[ cytochrome c and -O- ] trypsin inhibitor in IgG and -O- is shown, respectively. 
In drawing 3 . each bar shows the result at the time of using the sample for the 
following immobilization, respectively. 
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In drawing 4 , each bar shows the result at the time of using the sample for the 
following immobilization, respectively. 
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In drawing 6 , each bar shows the above-mentioned relative value acquired based on 
the result of having measured each protein by the following method, respectively. 



In drawing 7 , when -<>- uses the protein sample which does not contain SDS, ■**■ 
shows the result at the time of using the protein sample containing SDS, 
respectively. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



1.5 





31 



[Drawing 4] 
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[Drawing 8] 
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# % BH (d # 5 fg «^ T 7k a - ^ £ L X , * / - ^ , ^ ? 7 - /V > 7° o - /V- *5 ^ (f 
bji, * T* a ^ y - ;w X (4 / 9 J - ^ Ifi 0 * L „ 

[0015] 

*J8ll:«5^p^y*/i'^v»0/>Byyif iLttt, * * , 7 y m , it * *f ^ 5 * If 30 

(TCA) , M7BBSf« (TFA) If 
[0.0 1 6 ] 

*%W\£&Z%MT jv* /u®tm&<n&mT fr* tug h LX tkmWii - 2 5 co t co ;05 0 
t L < , ^ t' fc 8 ~ 1 5 iJ^I LV\ i L< tt Ffy^StfcS, £ fc, lift » * t 

LTii, tnnt, *y>>Ait^^^sb<, (f r*tt b y ^1^^ ^ lv\ r. co 

i5**itr/V"¥/HWBI*©A#fifiJi:L.rH:, If K 7 s ^ ^ fit tt b y * A ( s D s ) 
3s # 3Mf b ft, "ftUDS^IJ LVi, 
[0017] 40 

/xttSiTA-^^maiftisfts^siHtB, se* ?k ^ ® & w -r s h 

ffi t ft « S * 5 I- s iSSSei^i«7^3-^i, A P yy***>S»t//Xttfi 
^r^^^5ift^iSi:*#L-CV>5!^^|r-c?#S'bwefeft»fs if co J; 9ft*ffitt)St\ 
[0018] 

09 *. If , ( 1 ) g n K % is # "f 5 W W k , fiftT^a-zi'Sr^^r-f-SfiSEttt, p y y * 

r /u /n* sitt t ess a -a- -r s * & * 5 * if e> ft s , ttfcfRje£ft<5t>©-ett:fc^. 

[0019] 50 
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fg m T )V =. — iV & £ # -f 5 ?§ is , ft « 7 71^ 7k $i ® i& £ ^ ^ 5 & ij^ n * ;P 

# if e> ft , mmm* m^-t % m.mn t l t i*, m^smops, hepes^©^ k ii 
«*y, by* (Tr i s) gftf*!K y^«««sij, ^ n ^->vmmm, frtmmmm^, 
mn^(Dftm^]%^bfrx^.%WLffimft^\-fbtiz>-$, ft z> << < set 

[ 0 0 2 0 ] 

iM i»*tt*SS;ft 5B« i %mm$"tt SBSflsffl&ift'f # « Si » i£ L^iS 
i Ltii, ftftT;i'3-;i'lif*S3 o ~ 5 o v / v % , p ^; o . 

0 8 ~ i o w / v % , ft « r iv * sum m & m js ^ o . i~iw/v%-cfc5„ 10 

[ 0 0 2 1] 

* ?g m \c m s w ?k tt a b * w -r § a t 1 1 1± , w^uw^tt^HSr^-fsigs, » ?k 14 a 
b * w -f s 7° v- - h #r ^ m if e> ft s o « tk tt m m & w -r s © n ft m t t t i* , mx.am 
zKttgt'fcs^y t*sufv-/ ! 7P7^ Ki ( p v d f m ) N -hP-fe/KJ-^sg, at 

9 *« * If h ft , I* 7k 14 ^ ffi 4: ^ -T 5 7° w - h <D M ft t L T [4 , MiB'ItE L I S Af 
^J;<^kft5:/7*:y^:y*:/^~b#M s iMfbft5„ 
[ 0 0 2 2 ] 

g 6 « £ , $ 7k a B £ W t- S H ffi £ » « * * 5 * & i t T [4 , _h IE * i 9 R » L fc 
, leii, fg ft 7 7U a - ;p £ , /NP^y *;^'yfii;/X[±«ir;^;HjiiiI^t 
#'-*-5BJgfl:fflW#*, a fgi«7ktt*B Sr^-f 5 Hffi t «M £ it ft If £ ^. 09*.tfB£flS 20 

[ 0 0 2 3 ] 

a tt @ ts fc l x m 7k tt r & ffl v> 5 $ -a- ^ « , a m m 7k tt k ± a a @ s ffl k w * m t * 

t It ® , »*LT3K**ttBtK^KHfe{l5ffll«»«rj»a**5!6», X (4 El £ fls ffl W W 4r 
, S $ # 7k tt * a L T 5S 81 « ii "t 5 > M# O 7 4 V \s - -> a y W; , & ^ \Z & <b W. i& tik 

[ 0 0 2 4] 

7^/i/M/-->a yfeiasief roBSfk^lil:^ rfT IS <D K •> ^oy?-H<ft^ 
p y h^n s'#-S:ffl^5*iS:«ll!:f lft*f(;fl!il;»Kt5 t, W T ii D t? fe 5 D 

[ 0 0 2 5 ] 30 

if, ^ f / - 7U , tK ^ x m *s 7k t a l fc p v d f m m » m ?k tt m &. t>* s -r ^ »j <o ± tc 

s£ e 7k t S L fc ffi t ft 5 J: 5 m K y b ^ p y # - (' * v h i" 5 . & I- , 

t (g <r t /I- 3 - /I- , ft « 7 7b- =3f- /p m. m m. & if / x n ^ o y y * 7^ y m & $ w *■ s @ s ft 

ffl W 14 ( ft ^ 4 o o ju L ) ^Fy^py^-(B!yi;H:77'7-fL, l^^y/t, ^) 

1 5K P aSKo3lff-e«>o< 9K3lt5 (^U^-'/sytS) fc , @ S {b ffl W 
fcieiliPVDFlUlif mSfbt*W^^^I'»l§ILfc^, gfe^fS^r^-^^ 
/H: 7 7° 9 L , K 91 1" 5 o 7/xv>x? > h^Py^-^6PVDFl?:S?)(ilL, 

^ - ^ ^ A' , Jt«6«©±^**, DID 3 0 # « ± A> (t X * £ f£ « £ fT 5 , 
[ 0 0 2 6 ] 

Sfif^if L^^^g^li, ^ » S S M » W 7k tt i @ ffi SI ffi © iE* 7k » M # J; ft * 40 
So W*.«*oAfl=T-eK#tj|v^aeittt, ii < fit 31 L fc » # t> + ^ v !» * $ ^ 5 # , * 

gfit l < « ii v^ pjj ^ i4 l ^ ^ $ ft m e k w m # » e * i* gs ?i a a yc * < ^ s ^ tb 5 

L V> „ 0ij x. Ii 1 0 ft Sk _h % fall X m 51 -t 5 ^ t ^ L „ 
[ 0 0 2 7 ] 

SRBftHt, W*tt*BSr*"t-57'U'-h4rfflv^ , 6»#H:tt, 01 a x. Ii S K 7° w - h ± 

[ 0 0 2 8 ] 
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* <o m e n * «r a s 1- ft it* 4 ^ . 

[ 0 0 2 9 ] 

(Py r omo 1 e x) }g M % Rl V # , ^ 7" !J U T V b ~f /V — (CBB) - 

G 2 5 0 & Wfe^7 y K7t w KS, ifj/y^ pss y^l (BCA) £ ffl V fc # ft 3£ 
fcioTSfeft&fTV^ £ C fc: ?§ & « fS ft* fflij Si-Sit t J; o T ff 5 ; It^JjiolSl 
m 56 * ft |c J; o T »J jg £ fi 1 *. tf J; I,*. 

[ 0 0 3 0 ] 

H BU<7) £ » t i4 , ISU^itSSeilt, geK»«IE*P»gSKWipl-SrfflV>riai 10 
[ 0 0 3 1 ] 

$J X. f4\ Pyromol e x I feft t J; 5 JiJ Si ^ « f t o T U Jj t 5 i , ft "f , 16 

*iiiPBs§«8i«fis»t5. ® -r ft « ^ m t* 3 o # e a n ^ s £ * ± %. , p y 

romo 1 ex^^|fiKtt20~35^gSgS$t'r i ?§ £ it 2> „ * © ft , 7=' V 
^hTt-^-, CCD*^7^ia>)600nmOPii)tlJ&|£t5 0 #bftfcK7fe£«: 
, ; fft*«|JE*P©geKI*iftSrfflv^'r[PH3ifcgest«5@J£^, $j £ £ tf o T # ft fc M * 

*a>fe,aawro»«*:fts-*-*itfj:^. 20 

[ 0 0 3 2 ] 

* 16 |c« 5 ^ A / 7" n ^ y 7* 77 ft fc Utt, *f fl©*feiaotHffi|;iei 4r 
@5tft£-tt:5W^i4, 3»gaJUt#-r5tt#^*«Jft**:ffl^rttiS8t#Sfl;H:J;5a 
«SfifoSlfe/lf!HIS:fi i 5, ffl fi? » -Y A 7 :/ p y x -f V 7* * ft t)> 51 ffl t? # 5 „ # 38 W K 
ffi 5 m & ft % ft £ ff « , B6W*3»*WfcHffifc0£{b-e#5©-C, **HKfll5'f A 
y/p ^ * J; D t> IS it 4 < geK©tftffl;Rtf#*ffcfr5 r. £ X* 

[ 0 0 3 3 ] 

* 5i n © @ s ft 13 ft (- 4 o t in s ft n % h s e « » , ffi*«@taftffiiaotBSft^ 

t^fel&f IS^tiif bhS^s, 0fl*tfJLifc, iLfflf, jfaSh ftf«^ro#@f*ffi^m, y 30 
J"< J* , ifc. s* N a)iSii^co4f**5i5roW;^t^^^ftSgew^^(fbft5„ 

[ 0 0 3 4] 

I*WtB, «X.I«>'f-A 1 f Hp-Ac, DNa s e$»M, I g G , I g M 

, i gE^cDfeU^ 7^7*y y-^y?o»ies> ^7ilf7/^^ (bsa) , t 
fi«7;i'7'^ y (has) # « A fit g £ « , #p 6 7 a- 7* 5 y (ova) , y-y^-y^w 

k ft § t)5 , rjiblufilgsnstw-eiiJic^. 

[ 0 0 3 5] 

ffi > * IS W (4 , #J & i4* ffi * W @ ffi It ft T* f4 @ *B f- * # 0 £ ft T? t * *> o fc b 7 p - A c 

f ffltSttI6K^tB£ftt5r i*-e#, ififcei^ffx.^t-, # In W $ t? & 40 

[ 0 0 3 6 ] 

X. i4\ Hlffi75S)lf«±J-a-^ 5 0 0 Mg/cm 2 gS, @f|«WO p 7*V- I- Ci^ft 1 0 
M g / c m 2 f§ ft 7? fe 5 W 7? , SSftfflWfil'Ol&jtotH:, @Sft-t-SHtB©ffilg^ 

[ 0 0 3 7 ] 

* IS W t « 5 g 6 SC H S ft ffl ffi fe L T (4 , *3fi^fc#5{SiRr^3-/kt, ^0^7* 

/i- ^' y at x / x (4 ft ft r ;v * /na K % fc * £ # L r v> ft tf 4 < , * © * ft (4 iff IB l fc 

tjsOffcS. 50 
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~ 1 
5 0 
~ 0 



[ 0 0 3 8 ] 

3 0-5 o v / v % ft •§ j; 5 ft & ft > Apyy*/v#ySro| 
% ft 5 4 5 ft jft S , ft M r /v- * /um 86 & © iS a B s o . l 

ft X h tl 14* 4 l/> 0 J; (J & £ L < 14 , ®iftr/V3-/HJ3 5 ~ 

^ y SI S4 o . 5 ~ 5 w / v % , ft it r ;p * >v m gg & (4 o , 1 

[ 0 0 3 9 ] 

T t 4 V>„ 
[ 0 0 4 0 ] 

^ J 1x5 f> wt? j4 ft !/■>„ 
[ 0 0 4 1 ] 

[ « ft & t>* R ft © m 9k ] 

(o g a w w ft 

7" 5 y (ht, ovAtltats. ^r? h!J ififij*, 
s a. * y xx t" y ( ? y & ft fi * , fli * *fi HI x * ( « ) » ) , I g 

X* («) » ) , ?- f- y n - A c ( * & |0J ft * s ft ft M X X m 
(^MIP6SI, ?P ft ffi 31 X » ( « ) S) , £ * * ft ft L , 

At g / m L It ft £ Lfct,coSr^eK^»i Ltffl^fc. 
[ 0 0 4 2 ] 

( 2 ) m s ft m •* m 

5 *s , * 35 W I- ffi 5 m 56 ft ffl W ft "C & 5 . 
W , #K*l±, ^ ? y - ,p ( ft * *B X X IK (80 8, W * ) , h 
CAiHEt5„ ft ft M % X £ ( # ) 8, it 5 s ffl ) , K -f y ^ * 
site far 5. ftftf«x»| («) », ft^ffl) fcffl^fc. 



ft i4 0 . 1 ~ 1 0 W / V 

W / V % t ft 5 J; 5 ft jft 
v / v % , Apyy** 
. 4 w / v % , -c h 5 o 

@ 56 it , Sfc^jlti< 



ft i ti b t i 19 for : 



ftftttSlx« (*) m) 

g t^>s*, f n % m m 
( m ) m , r/f-A 

ftI*fS»LT 2 5 0 



ItH n (KTSD 





»»7K 












m 58 f k ffl « « i 


0 . 


2 


W/ V 


% s 


D 


S 




@ 56 ft ffl W ft 2 


0 . 


2 


W/ V 


% s 


D 


S 


, 2. 5W/V% TCA 


H 56 ft ffl K ft 3 


0 . 


2 


W/ V 


% s 


D 


s 


, 4 5 V / V % rc ^ y - ;k 


HI 56 ft ffl f* ft 4 


0 . 


2 


W/ V 


% s 


D 


s 


, 2. 5W/V% TCA, 4 


;c 9 y — /v 
















@ 56 ft ffl W ft 5 


2 . 


5 W / V % 


T C A 




4 


5 V / V % X- 9 J — )V 



( 3 ) m 56 f k ffl w » 
o 



A* L (S 61 5 a* 
56 f t m W » t L fc 



HI 56 ft ffl m 1 : 


0 . 


1 


9 


@ 56 ft ffl ft ipl- 2 : 


0 . 


1 


9 


m 56 f b ffl W ft 3 : 


0 . 


1 


9 


@56ftffl^ft4 : 


0 , 


1 


9 


v / v % sc ^ y 


— )V 






@ 56 ft ffl K # 5 : 


2 . 


3 


4 



g) t s Bff56ro@56ftffll*ft3 
, 056ftfflMft*co^-W^©ff* 
) 14 , * * T IS co a <0 X' h 5 „ 
W / V % S D S , 
W / V % S D S , S 
W/V%SDS, 4 2. 



W / V % S D S 



3 4 W/ 
V / V % 
3 4 W/ 



4 W / V % TCA 



4 2 



2 V / V % i ^ / — ;k 



[ 0 0 4 3] 

[ S 6 « © El 56 ft & t>' »j 56 ] 
K s> y 9 — A D V A N T E C 



10 



20 



30 



0 0 /t L t ^fl^Lfct 

Wk ft (PVDFgJrg* 40 



V % TCA 

=z 9 y - >v 

V % TCA, 42. 2 



D P — 9 6 (7 F^yf^S) fl*ftftlL 50 
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fc^Ksilfy-^sN (PVDFl, ^ !)#7fi, J ^ if v y P s Q 0. 

1 u m ) £ i? y b L fc „ ftf P VDFll:BSftfflWlSf 3 2 0 /j L ^7 ^7^f I, Jf £ *K 
^ (^^^7 7 1-11:8) ft, 1 5 K P a (1 0 cmHg) T* 1 O^ffii^llllf; 
o ft^tpHT, 4yy^|S»^Jfi7K (PBS) 3 0 0 ^L^r7"7U, ID « I- SHI 
* il L T , P VD Fl^ft^Lfc, PVDF|f^^i9tt)UX^^»^*fc^, Pyrom 
o 1 e x i$y$ (Protein Assay Rapid Kit wako^ftJ^fcWill 
X* (1*) K) -C 3§ -fe $ * , ft^t*r>"> SHIMADZU CS-900 

o ( («n ftSSffFJr tt) -eeoonmcsil (^^/HSft) £»J5gLfc 0 

[0 0 4 4] 

[*£*] io 
KS*ftlsiit^-*-. in i I:: ^ v> t > fc/<~ttT1H@£{ls/?m^&m^;fc»#©tt*fc** 













III \mw\\m}2 






m 


jjl 




I 5 



[ 0 0 4 5 ] 

0 1 *» W fe *» * J; 5 , Kli UTSD SO«.?rttt5B£fcfflKIH ^ItSSft 

* * fc « -a- (4 , '✓^t*8Sii*<*8 , c*i!i:i>oji; ( m £ ft ffl « «• 1 ) „ * fc , s d s 
£ T C A £ £ *T -t 5 II £ ft ffl « 2 4: ffi V> fc # & 14 , '> L v- ^ ^ & ft < ft o fc (ft 

f>tl*^ofc„ 30 

~ ft ic l , s d s t ^? ; - fr&t&i-smfefcft&w 3 & M^-ttWr&K, mm tmm 

m L < 14 -t ft W ± » ^ ^ 3fi a ^ # t> ft fc 0 

h s ft l fc # # si (4 , i-'<-c*rflSiJt«Lrai*»t»^^^^^'»aE!J<#6>*ifc. 

p - A c £ @ £ ft L m -g- -a fc T , £ T © * t* M Jf b it & L T & ^ ffi ^ V if -f >\> % 
& # # b ft It . 

^ _h » i t J; 19 , 6a7;^-^t AP'T'y * ^" & t/ / X (4 ft « T =3r /US ^ ifi 

* # T -e 5 * 3§ W f # 5 H 5t ft jfe I- J; ft ii, $ 515 <D * ^ 18 ffi W. tc (t £ ffl ^ T fi 1 o X V> fc 

HI 5£ ft i it IS L T , R'-.K)®est»iai£{b*Sr«IIWtlSl±**5ii:!4«t?t5r4:!J« 40 
n Z> . 

* s @£ftffl^tt3S^4-C\ *f J|S, £ ID e ft X 14 -t ft =£ D Si ^ ^ ^ "t ^ It ^ iJ & t? t 

K 4r 0 £ ft -f 5 r b ^ t? # 5 i t ^ S „ 
[ 0 0 4 6 ] 
^ * 09 2 . 

( i ) 5 e Knn 

U/f-A, f-b^P-Ac, I g g , 7^5y-?y (thiL^ftjS, fpjtfjfi^x* 
( « ) ») , bsa (ti|7^/^y, ^PTfcM^x* ( ft ) fit ) , ova, h V y" ^ y so 
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4 is 1 tr 9 - ( ± s * * , fp ft n m x it ( & ) m ) > -^^nt-y^^^wab, « » ?j< 

l^|LT 2 5 0 n g/mL^ffii LftU*I6IKSi L- X ffl V fc „ 

ffi , riibof BlU^t^p i ^4, o-ii. 40iHJEv>^H(^&i5 > ^^*iii2 
ooo-i50, oooiaiBototfeS ( ^ ft b , 161 tftfA^ K^yi', 

tl # 5£ £ tt , 5 4- 7 3 ( 1 9 8 4 ) #1) , 
( 2 ) ISftl^l 

2. 5 W / V % T C A , 45 V/V% x * y - /W , & Tj^ Fit £ il S (0-0. 4W 

( 3 ) m s ^ ffi w w io 

ISosejfUR.z 0^ L (IfiH5 P g) i@£ftfflK«E 3 0 0 (i LtSril^Lfct) 
© £ P S L , lgftl8K»Hfe (TCAI1S2, 3 4 W / V % , i?;-/Hl«4 
2 . 2 V / V % ) „ 

fifelL, & ^ T? r >- •> b ^ - * - T* 6 0 0 n m <T> ® ft S. ( V <f -f IV $ & ) % iffl £ L fc „ 

[ 0 0 4 7 ] 

(«*) 
!g * £r EI 2 ^ f = 

|2|;K^t, -A-ttP'/f-A, (i^-h^P-Ac, -O-ii I g G , - □ - 20 

ts y a ?' y / - f v , -§-i±b sa, - ♦ - « o v a , - o - h y 7° -> >- -f y t tr * 
-Sr^^-t-SHeSfWWSrfflv^fc^'&ott*****-*-. £ fc , $t f± @ ;£ <t ffi f« * 
SDSgt**t„ H fc , 02*00, #AK-f>-hco/^-(4, ±SD^r^i- 0 
H! 2 £> ^ b fl> & #P < , J&ifOlSIfSDSSSTtPVDFltBgjtHSi, - 

v- ^ >v m & ifi *g *P ~t 5 # > SDSM*so, iw/vyoHll^iSi^^t;^!^ 
fo5-Swtt£^ + ffift£r^Lfc 0 rcii^Ei, SSftfflKit© S D SiSt^ 0 . 1 
w/v%E*±(ffl£<fc;fl3*$***©il**ao. 0 9W/V%|^±) ttsrtci;!), 
^©f St fflPVDFi^oB£ft*«!-£t*5 i#if,hS„ 

f-^©^7'^^*tcvi (cvffl = «apiH8/¥*Sfi (%) ) fcov>t*5 
i , t*oseitB£ftfflK^ff©SDSig!iso. 1 w/v% J; 0 fiv^Jia-Ctt, c 30 
V m tf* ^ # < s •>^t/i'3fiS^SgLtv^j:v^ t#^«>5„ ^nt^L, H S ffl W W. 
"fosDSlS^o, 1 w / v % jy. _h © m 3- !4 , c v fit fl* it « 1$ 'h * < , ± 34 u fc i 5 I- 
i©«flet6BB-C^^^A'»«o|t*«RST?*>5^i:iJ<*Sn , rv^5. - © |g * fit , ft ft * 
©SeRwHffilKtia^'fk^ti'Si^^LTVSi^x.bnSo * fc , f-^ll/T 
^V>^, r. 0? *li ff mttri 5 & 5 - t £51® L T V> 5 „ -flgfcs SDSf Of i7/K/V 
iifi^i&ft, 0. 0 0 2 5 W/V%iV^o/c^^ < ^l9©{g^iffi^?>bgeK»«Jg)«»^ffl* 

^L, fc «t V ifiSS^ (Sfe£) fi^i:St5S«ttl:it^4f5t^ 

t3flTl/ N 5(Orsonneau, J — L et a 1 . , Clin.Chem., 
35, 2233-2236 (1989) ) „ t^oT, ^ Itt, Z tl tf^ m b ^ 

x s sDsta^o. i w/ v % j; >9 fa v> n feikmwi * ffl /t t? , v-^-^-^^s^ 40 

©ft *^ft^*L, J. o , -t^/js^^ro^fjietr&sytft, cvl ( < 1 
5%) ft ofciti&SJiS,, lorHi, 0. 1 w/v%J;^{gv^SD 

ssii#rtii, M»(p©sei©pvDFg'v©a£ft$^^iLT^5 (-gt** 

^) •BT^tt ^ L T 5 „ 
[ 0 0 4 8 ] 

H J: © " i i 0 , B 2 l^l^T, S D S <D Wt & S ^ w m # £ S it T I- K ft a ( v- ^ t" ^ 3* 
it ) ^ g t fc B# , fefetiet ©P VDFfAff)@gfbf #-g|i^o-rv^5©tii4 
i: «^ $ tifco 

trf, HI2CO|S**Xic:, leiftHi: LTB S A^ffll\ 0. 1 W/V% SDS 

^ w -r § @ ^ it ffl w « t? hi s l fc ^ m & & ft o fc # # v- 7 -r >v m & £ 1 o o (si 50 
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m kLtc 0 tit, mmm\zM~t ?> , *©te»#g6K«rg6s:f*;isi-i:L-cffl^, o. 

1 W / V % S D S N 0. 2 W / V % S D S , 0. 3 W / V % S D S X 0 . 4 W / 
[ 0 0 4 9 ] 

Si II, S D Sig^ 0 . 2 W / V % ~ 0 . 4 W / V % * T* £ it ~f 5 * T , S2tttSD 

siiS/jso. i w / v % ~ o . 4 w/v%* tSfttS* tffl, hocvl^f 
*S ft L fc fit ( ¥ $ C V jB ( % ) ) , # stf -< v h co ffi «■ ft © ¥ fi , * co # -f v b W © 16 «■ 
ISJr?^) L fc fifi ( ¥ AH £ jit flf 2 ) , ¥^ffi*ftl^^-?rW¥*SfiST?W l 9^'--fe^b**U 
fcfi (tfW y b (%) ) £**^"f 0 #W v b FA^Dj* t b, SDSit^fkf 10 

# 5 s/ ^ A' & IS % ft £ £ tb * t t r * ffl l fc ft © - i t? , r © ft ^ a* 'h S ^ is if , s 

d s m * t $ m £ n -f t v ^ ^ §s a ( »j s « * ) i»-s^*5:ts*tt^5. 

[ 0 0 5 0 ] 

[■* 1 ] 



«B B J* 








rff 4< -j 1- RS 16= Sit Si ( t ) 

'hi PIW 3k, SW *t* \ ™/ 
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